In the first step, a silicon slurry was prepared by ball milling appropriate amounts of attrition milled silicon powder, a polymer binder, a dispersant, and a solvent. The required amount of the slurry was poured into a slurry tank. In the second step, the Hi-Nicalon SiC fiber tow was passed through a series of rollers to spread the tows and then into the tank filled with silicon slurry. The slurry coated fiber tows were wound on a metal drum at a desired spacing to prepare 150 mm wide fiber mat. After drying in air, the fiber mat was removed from the drum, and cut into 150 mm x 150 mm pieces. The cut mat was coated with a 0.5 mm NASA/TM--1998-208657layer of silicon slurry by using a doctor blade apparatus.
The composition of the slurry is similar to that used for the fiber coating. When dried, the mats were cut into 12 mm wide strips; some mats were cut parallel and others were cut transverse to the fibers. In the third step, eleven strips
•all unidirectional, or alternate strips of unidirectional and transverse fiber lay-up were stacked in a stainless steel die and pre-pressed at room temperature. The pre-pressed tapes were hot pressed at 40 MPa at 800°C for 15 min to obtain a SiC/Si preform. Subsequently the preform was nitrided in a tube furnace using an appropriate nitridation cycle to convert silicon to silicon nitride matrix.
The final dimensions of the specimens after nitriding were 150 mm x 12 mm x 2.5 mm.
Specimen Preparation and Testing
The composite panels were surface ground with a diamond particle impregnated metal bonded grinding wheel to remove excess matrix layer present on the surface.
For tensile testing, dog-bone shaped specimens were machined from the composite block by using an ultrasonic SiC slurry impact machine. At each specimen end, two glass fiber-reinforced epoxy tabs of dimension 37 mm x 12 mm x 1 mm were bonded, leaving -60 mm for the gauge section. A wire wound strain gauge was bonded at the center of the gauge section to monitor the strain during the tensile test. The specimens were tested at room temperature until failure in a servo-controlled tensile testing machine equipped with self aligning grips at a cross-head speed of 1.3 mm/min. Three to five specimens were tested to generate tensile data.
For microstructural examination, some composite specimens were sectioned normal to the fibers, mounted in a metallographic mold, ground successively on 40 _tm down to 3 lam diamond particle impregnated metal disks, and polished in a vibratory polisher on a micro cloth using a 0.3 lam diamond powder paste. The mounted specimens were coated with a thin layer of carbon or palladium in a vacuum evaporator to avoid charging during observation in a scanning electron microscope (SEM).
Cyclic fiber push-in tests were performed using a desktop fiber push-out apparatus equipped with capacitance gauges for displacement measurements as previously described iS. The HiNicalon SiC fibers were pushed-in using a 70°-included-angle conical diamond indenter with a 10 lam diameter flat on the bottom. To prevent the sides of the conical indenter from indenting the matrix, the push-in distances were restricted to just a couple of microns.
RESULTS AND DISCUSSION

Physical Properties
The room temperature apparent and skeletal densities were measured to estimate % open porosity in SiC/RBSN composite specimens. The skeletal density was measured by Archimedes method using methylethylketone liquid. The measured data are tabulated in Table I . The data represent an average of five specimens. Fig. 1(b) ). Generally, the thickness of coating on the periphery of the tows was significantly greater than in the interior of the tows. 
3.4.InterfacialShearStrength
The roomtemperature load-displacement curveobtainedfrom the push-intestfor 1-D BN/SiC coatedHi-Nicalon SiC/RBSNcompositesis shownin Fig. 4 . The data were analyzedby first subtractingthe appropriateload-traincompliancecorrectionfrom the measureddisplacements. The fiber debondinitiation stresswasdeterminedandthe frictional slidingstresses wasestimated. An estimateof frictional sliding stress, '_, was made using the constant "c model of Marshall and Oliver _°and the following relationship:
where U is the fiber end displacement, U0 is the residual fiber end displacement after the previous unloading, F is the applied load, r is the fiber radius, and Ef is the fiber modulus. In addition, a debond initiation stress, _d, could be calculated from the debond initiation load, Fd, (load at which fiber end begins to move by the relation _0=Fd/Flr2). 
CONCLUSIONS
A strong and tough RBSN can be fabricated by using BN/SiC coated Hi-Nicalon SiC fibers.
Further improvement in composite properties are possible by controlling fiber fraction, and processing variables.
